
13 . An electromechanical valve asseriroly for an internal 
conibustion engine, comprising: 

a rotor centered about a ^/frst axis having a bore 
extending generally axially therej^hrough, said rotor having a 
first helical groove; 

a stator operatively disposed about said rotor for 
producing a torque to cause /rotation of said rotor about said 
first axis, said stator/ being formed of a plurality of 
laminated plates; 

a valve having a yValve stem and a valve head, said valve 
stem extending genei?ally axially through said bore of said 
rotor, said valve /Stem having a second helical groove, said 
first and second/ helical grooves forming a raceway between 
said rotor and/ said valve stem for holding ball bearings 
therein and, 

a plura/ity of ball bearings disposed within said raceway 
wherein sa/id valve moves axially responsive to rotation of 
said rot2)r to move said valve head against a valve seat in 
said epfqine to prevent gas flow into or out of an engine 
cyliri^er . 

14. An electromechanical valve asspir^ly' for an internal 
combustion engine, comprising: 

a rotary electric acti^^rfbr having a rotatable ballnut; 

and, 

a valve having^ valve stem and a valve head, said valve 
stem operative!^ connected to said ballnut, said valve stem 
configured move generally axially responsive to the 
rotatiQff of said ballnut to selectively engage and disengage 
saijEf valve head with a valve seat on a cylinder head of said 
ngine. 
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17. A control system for a 1/near actuated electromechanical 
valve assembly, said val^ assembly including a valve 
controlling fluid communication through a line connected with 
a cylinder of an interijal ^combustion engine, said control 
system comprising: 

a valve control 3/fer ioi^ gei^rating a commanded valve 
position current to ^ontrol\fche irjfcremental axial position of 
said valve; and, 

a position sfensor generating a signal responsive to an 
axial position/ of said valve, and wherein said valve 
controller car/ vary an opening rate and a closing rate of said 
valve , 



Please add new claims 22-36. 




22. The method of claim 1 wherein said first direction 
rotation of said rotor corresponds to a counterclo^2Kwise 
rotation with respect to said stator. 

23. An electromechanical valve assembly >^r an internal 
combustion engine, said valve assemj^iy being at least 
partially disposed within an enginp^head between an engine 
cylinder and a gas conduit/^ iiy^aid engine, said assembly 
comprising : 

a rotor centered abog^ a first axis; 

a stator operat^eiy disposed about said rotor for 
producing a torque cause rotation of said rotor about said 
first axis; and^ 

a valve yHaving a valve -stem and a valve head, said valve 
conf igurecL/to move said valve head against a valve seat in 
said engine head when said rotor rotates in a first direction 
to pri^ent gas flow communication between said engine cylinder 
and/said conduit. 
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24 . An electromechanical valve assembly/ for an internal 
combustion engine, said valve assemj2(ly controlling gas 
communication between an engine cylin^ier and a gas conduit in 
said engine, said assembly comprisii 

a rotor centered about a firsx axis; 

a stator operatively di/sposed about said rotor for 
producing a torque to cause ^rotation of said rotor about said 
first axis; and, 

a valve having a v^lve stem and a valve head, said valve 
configured to move sa^ valve head toward a valve seat of said 
engine when said orator rotates in a first direction, said 
valve head movement being stopped upon an indication that said 
valve head has ^seated against said valve seat 

25. The Q^ectromechanical valve assembly of claim 24 wherein 
said indication corresponds to a measured position of said 
valve tfead being equal to a predetermined position of said 
valve/when said valve head seats against said valve seat. 




26. An internal comtj^stion engine, comprising: 
^ ^""^ an engine cyl^der; and, 

a camless 5/alve assembly having a valve communicating 
with said engine cylinder, said assembly adjusting an opening 
rate of saLd valve to control gas flow into said engine 
cylinder , 



27. The internal combustion engine of claim 26 wherein said 
camless valve assembly ca^ further adjust at least one of a 
valve dwell time, a va^-ve closing rate, a valve open dwell 
position, and an initial ^alye opening time. 



28. The interna]/ combustion eyfgine of claim 26 wherein said 
camless valve ^sembly includes an electrically driven ball- 
screw arrangenj/^nt to axially move a valve head. 
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29. An internal combustion engine, comprising: 
an engine cylinder; and, / 

a camless valve assembly having a /valve communicating 
with said engine cylinder, said assembly adjusting an opening 
rate of said valve to control gas f]/^5w out of said engine 
cylinder. / 

30. An internal combustion engine / comprising : 
an engine cylinder; and, / 

a camless valve assembly/ having a valve communicating 
with said engine cylinder, sa/d assembly adjusting an opening 
rate and closing rate of /said valve to control gas flow 
communicating with said engane cylinder. 

31. An internal combustaOTi engine, comprising: 
an engine cylinde/; knd,/^ ^ 

a camless valv^ assembly having a valve communicating 
with said engine c/linder ,\ \said^^ssembly adjusting a closing 
rate of said valrve to con^ol gas flow into said engine 
cylinder. / 

32. An interMl combustion engine, comprising: 
an engine cylinder; and, 

a cam/ess valve assembly having a valve communicating 
with said/ engine cylinder, said assembly adjusting a closing 
rate of /said valve to control gas flow out of said engine 
cylinder . 
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33. A control system for an electromechanical /alve assembly, 
said assembly controlling fluid communicat ioj/ between a line 
and an engine cylinder, comprising: 

a position sensor generating a sigr^l responsive to an 
axial position of said valve; and, 

a controller operably connected t6 said position sensor, 
said controller generating a commandfed valve position signal 
to adjust an opening rate of said/valve to control gas flow 
communication between said line ajra said engine cylinder. 




chanical valve assembly, 
fluid communication 
mprising: 
signal responsive to an 



34. A control system for an 
said assembly having a val\^ 
between a line and an engir^ cyl^ 

a position sensor q^snerati 
axial position of said Aj6lve; and, 

a controller opey&bly connected to said position sensor, 
said controller gena^-ating a commanded valve position signal 
to adjust a closir^ rate of said valve to control gas flow 
communication bet^ween said line and said engine cylinder. 

35. A method for controlling a valve ap^mbly in an engine, 
said assembly having a rotatabl^^^ ballnut and a valve 
configured to move along a firs^x^axis in response to rotation 
of said ballnut, said metho^^^omprismg : 

rotating said balLrfut to move a valve head against a 
valve seat of said ejagine; and, 

stopping sa^ rotation of said ballnut upon an indication 
that said va>ve head has contacted said valve seat to prevent 
gas flow>i1ito or out of an engine cylinder. 
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